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Objectives: This pilot study tested the effectiveness of a brief alcohol-related intervention delivered by the social media app WeChat
to teach about ethanol-induced facial flushing and increase the willingness of students who see another student flushing to suggest
that he or she should reduce or stop drinking. In the context of Chinese drinking culture, it is sometimes socially difficult to refuse a
drink, even when experiencing physical discomfort, such as flushing.
Methods: Classrooms of students in a medical university in China were randomly assigned to the intervention or control group. Students in the intervention group were invited to view 3 alcohol education lessons on WeChat during a 2-week period. A pretest and
posttest before and after the 2-week period assessed changes in students’ willingness to intervene if they saw someone flush while
drinking. Data were collected about students’ alcohol use and their ratings of the lessons.
Results: Mixed-design analysis of variance yielded a significant time-by-treatment interaction effect on the variable of willingness to
suggest that a flushing person stop or slow down their drinking, and the change was significant between the intervention and control
groups. One-way analysis of covariance yielded a significant treatment effect at the posttest, after controlling for the pretest score.
Students rated the lessons above the midpoint of the scale for being informative, interesting, and useful.
Conclusions: The pilot study showed that a brief alcohol-related intervention delivered by WeChat could produce a measurable positive change in the willingness of university students to suggest that a student who flushes should stop drinking. This pilot study also
suggested improvements for future lessons and evaluation design.
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One-third to one-half of Asians do not metabolize alcohol
efficiently. Complete metabolism occurs when alcohol (ethanol) is converted to acetaldehyde by alcohol dehydrogenase,
and then finally converted to acetate by aldehyde dehydrogenase [1]. When alcohol is incompletely metabolized, acetaldehyde accumulates in the body, resulting in physical discomfort
[2] and an increased risk for aerodigestive cancers [3]. Individuals lacking the enzymes needed to metabolize alcohol effi-
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ciently often flush red in the face and neck when drinking—a
visible sign to other people of the individual’s cancer risk. As
such, flushing presents a unique opportunity for other people
to encourage the flushing drinker to stop or reduce their
drinking.
Most drinkers in China drink together in social settings for
reasons such as friendship, hospitality, and loyalty [4]. In this
context, it is not polite to discourage someone from drinking.
In many situations, it is almost impossible to refuse an offered
drink without insulting someone; thus, it is difficult for people
who experience ethanol-induced flushing to stop or reduce
their drinking [5-8].
Surveys have suggested that the majority of Chinese college
students do not know the cause of facial flushing [5-8]. Logically, if we could increase awareness of the cause of ethanolinduced flushing and the increased cancer risk, we might reduce the social pressure to drink for students who flush. We
surmised that for university students, education about flushing might be possible and effective using smartphones, considering that 94.0% of the Chinese population in 2016 aged 18
to 34 owned a smartphone [9], and 95.1% of Internet users accessed the Internet with a mobile device [10].
Messages via smartphones must be brief. Research suggests
that brief educational messages delivered by social media can
positively change people’s health behaviors and intentions
[11-13] and have been effective in reducing high-risk drinking
harms among US college students [14-17]. Systematic reviews
have reported positive outcomes of mobile-device delivery of
health behavior messages [18,19], and students who used social media educational messages rated them as a positive
learning experience [13].
In light of these findings, we developed a brief, WeChatbased, 3-lesson intervention with 3 objectives: (1) increasing
knowledge of the cause of facial flushing and the associated
risks, (2) helping participants identify situations in which it is
socially acceptable to excuse someone from drinking [7,8],
and (3) suggesting that people encourage flushers to reduce
or stop their drinking and discourage others from pushing
flushers to drink more. Each objective was the topic of 1 lesson. The lessons were brief (about 3 or 4 minutes). The WeChat
lessons were posted one at a time on the first 3 days of the
2-week time period. Students could log on at any time during
the 2 weeks to read the lessons and could repeat any of the
lessons.
This paper describes the pilot test of this program with Chi-

nese university medical students. The dependent variable for
this pilot test was students’ willingness to suggest that a flushing student stop or reduce his or her drinking.

METHODS
Setting and Participants
A pretest/posttest, intervention-control group design was
used to evaluate this pilot program. Undergraduate students
taking introductory medicine courses at a medical university
in China were sampled. Classrooms of students meeting at the
same time were randomly assigned to either the intervention
group or the control group. Students in the intervention group
were invited to access the 3 lessons on WeChat in the 2-week
project period. Students in both groups completed a short
pretest questionnaire and, 2 weeks later, a short posttest. All
students present on that day completed the tests. The pretest
and posttest questions asked students about their willingness
to intervene in 4 drinking situations: when the flusher was
their classmate, when the flusher was male, when the flusher
was female, and their willingness to encourage others in a
drinking group to not pressure a flushing student to keep
drinking. Willingness was assessed on a 10-point Likert scale
ranging from “very unlikely” (1) to “very likely” (10). The mean
change in willingness from pretest to posttest was the dependent variable.
To be included in the intervention group, students had to
complete the pretest, open at least 1 of the 3 WeChat lessons,
and complete the posttest. At the posttest, they were asked to
evaluate how informative, interesting, and useful the lessons
were on a 10-point Likert scale ranging from “not very”(1) to
“very” (10).
The pretest also collected the students’ ID number, demographic information, drinking status, and whether or not the
student flushed. The pretest and posttest were completed in
classrooms under examination conditions.
The institutional review board of the University of NebraskaLincoln approved the study (#20180517816 EX).

Statistical Analysis
Only students who completed both the pretest and posttest
were included in the analysis. For the intervention group, students had to have opened at least 1 lesson.
Mixed-design analysis of variance (ANOVA) was used to examine students’ willingness to encourage a flushing drinker to
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reduce or stop drinking. In this analysis, the control/intervention group (treatment) was considered a between-subject factor and the pretest/posttest (time) was considered a withinsubject factor. The time-by-treatment interaction was included
to test whether the mean change in willingness from pretest
to posttest would differ between the control and the intervention group.
Additionally, analysis of covariance (ANCOVA) was used to
examine the posttest scores for willingness to intervene. In the
model, the control/intervention group (treatment) was an independent variable, and the pretest score was a covariate to
test whether the posttest means would differ between the
control and intervention groups, adjusted for the pretest
score.

RESULTS

vention group between students who completed the pretest
and posttest and read at least 1 lesson and those who did not.
Females were more likely not to complete the program than
males. There was no significant difference in the intervention
group in drinking patterns and flushing incidence between
those who completed the required tasks and those who did
not. Among the students in the control group there were no
major and consistent differences among those who completed the pretest and posttest and those who did not.
Table 2 provides the mean scores for students’ willingness to
suggest that someone who flushes should stop drinking. The
intervention group had a moderate increase in scores from the
pretest to posttest, while the scores of the students in the control group remained almost the same from the pretest to posttest.

Mixed-design Analysis of Variance

Sample Description
In all, 1650 students were invited to participate in the project: 1127 in the intervention group and 523 in the control
group. Of the 1127 intervention group students, 870 completed the pretest, and 418 also completed the posttest and read
at least 1 lesson. Of the 523 students in the control group, 442
completed the pretest and 334 also completed the posttest.
This project evaluation was based on the test results of these
418 intervention students and the 334 control students.
Table 1 shows that there was a sex difference in the inter-

Mixed-design ANOVA yielded a significant time-by-treatment interaction effect on willingness to intervene when the
flusher was their classmate (F[1,750], 14.21; p<0.001), when
the flusher was a male (F[1,750], 14.15; p<0.001), when the
flusher was a female (F[1,750], 28.00; p<0.001), and for encouraging others not to pressure a flusher to continue drinking (F[1,750], 13.24; p <0.001). These results indicate the
changes in willingness were significantly different between
the control and intervention groups in all of the 4 given situations, suggesting that the difference was related to the We-

Table 1. Demographic comparison of students who completed and who did not complete the required tasks for inclusion in the
analysis of the brief alcohol-related intervention
Intervention1
Complete

Incomplete

418

452

Male

118 (40.3)

175 (59.7)

Female

300 (52.1)

276 (47.9)

Yes

94 (46.1)

110 (53.9)

No

324 (48.6)

342 (51.3)

Yes

199 (47.6)

193 (49.2)

No

216 (51.7)

257 (53.3)

Total

χ2
(p-value)

Control2
Complete

Incomplete

334

108

118 (76.1)

37 (23.9)

216 (75.3)

71 (24.7)

χ2
(p-value)

Sex3
10.85 (0.001)

0.04 (0.84)

Drinking in the last 30 d
0.41 (0.52)

93 (78.1)

26 (21.8)

241 (74.6)

82 (25.4)

160 (79.2)

42 (20.8)

174 (72.5)

66 (27.5)

0.59 (0.44)

Do you flush?4
2.13 (0.15)

Values are presented as number (%).
1
Intervention group: completed pretest and posttest and opened at least 1 lesson on WeChat.
2
Control group: completed pretest and posttest.
3
One person in the intervention group did not report sex.
4
Three people did not report whether they flushed.
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Table 2. Descriptive summary of students’ willingness to intervene in 4 situations: means of a 10-point scale1
Treatment group2

Time

Suggest that a classmate
stop/reduce

Suggest that a male
flusher stop/reduce

Suggest that a female
flusher stop/reduce

Suggest not to pressure
a flusher to drink more

Intervention (n=418)

Pre

6.03±2.70

5.12±2.69

7.68±2.37

6.33±2.54

Post

6.84±2.31

6.19±2.40

8.15±1.98

6.98±2.15

Control (n=334)

Pre

6.31±2.76

5.36±2.76

7.94±2.34

6.40±2.47

Post

6.42±2.52

5.73±2.51

7.52±2.46

6.39±2.37

Values are presented as mean±standard deviation.
1
Ranging from “very unlikely” (1) to “very likely” (10).
2
Based on the test results of these 418 intervention students and the 334 control students.

Table 3. Estimated marginal mean differences in students’
willingness to intervene by treatment condition (control vs.
intervention)1
95% CI

Intervention
effect***

LL

UL

Suggest that a classmate stop/reduce

0.55

0.25

0.85

Suggest that a male flusher stop/reduce

0.57

0.27

0.87

Suggest that a female flusher stop/reduce

0.75

0.48

1.03

Suggest that others not pressure a flusher
to drink more

0.63

0.34

0.92

Situation

CI, confidence interval; LL, lower limit; UL, upper limit.
1
One-way analysis of covariance.
***p<0.001.

Chat lessons. No significant dose effect was identified between the number of lessons read and the willingness to suggest that a flushing classmate stop or reduce their drinking or
to suggest to others that they should not pressure a flushing
student to continue drinking.

Analysis of Covariance
One-way ANCOVA (Table 3) yielded a significant treatment
effect on posttest willingness to intervene, after controlling for
the pretest score, when the flusher was their classmate (F[1,749],
13.16; p<0.001), when the flusher was a male (F[1,749], 14.03;
p<0.001), when the flusher was a female (F[1,749], 28.65; p<
0.001), and when encouraging others not to pressure a flusher
to drink more (F[1,749], 17.92; p<0.001). The results also suggested that the posttest differences were related to the WeChat
lessons.

Learner Acceptance
Of the 418 students in the intervention group, records on
the number of lessons completed by each student were retrieved for 385 students: 61 (15.8%) opened only lesson 1, 51
(13.2%) opened lessons 1 and 2, and 273 (70.9%) opened all 3

lessons. On a 10-point Likert scale ranging from “not very” (1)
to “very” (10), the students’ mean rating for “informative” was
7.00 (standard deviation [SD], 1.98), “interesting” 6.90 (SD, 1.98)
and “useful” 6.30 (SD, 1.96).

DISCUSSION
This pilot study suggests that a brief WeChat-based alcoholrelated intervention program can be effective in changing undergraduate medical university students’ willingness to suggest stopping or reducing drinking to fellow students whose
deficient alcohol metabolism is evident through facial flushing. The lack of significant differences between those who
completed the required tasks and those who did not, in both
the intervention and the control groups, suggests that those
who completed the program’s basic requirements did not systematically differ from those who did not, and that the posttest differences were related to the WeChat lessons. Nevertheless, a larger proportion of the intervention group did not complete the posttest and were dropped from the analysis, compared to the control group, which introduces the possibility of
selection bias.
This project confirmed how difficult it is to change cultural
behaviors such as drinking patterns and how difficult it is to
ensure the fidelity of an educational intervention that is managed solely by the learner.
There is a need to understand student motives in order to
incorporate encouragement into a future program so that a
higher proportion of students will complete a smartphone
program about the risks of alcohol and flushing. Similarly,
there is a need to apply more specifically what we know about
behavior change in the design of the lessons and in the evaluation of the program. Research has suggested that behavioral
change is more likely when there is a clear cognitive reason for
the change, when the learner’s level of self-efficacy related to
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the change is high, and when outcome expectancies for the
desired behaviors are positive [20].
Based on a better understanding of user motives, lesson
content, and behavior change, these lessons can be revised
with more specific educational objectives. More specific educational objectives will provide a basis for a more sophisticated evaluation design, which would help evaluate individual
lessons and their cumulative effects, enabling issues such as
the dose effect to be evaluated.
The capability within WeChat to document measures such
as how often students access the WeChat information and
how much time they spend on each lesson should be used to
the fullest extent. Future evaluation plans should allow participants to complete pretests and posttests online, rather than in
classroom groups, as in this pilot study. WeChat messaging capabilities should be used to encourage students to read all the
lessons and to complete the posttests.

Limitations
The brief intervention was carried out only in a single university with students in a single discipline: medicine. This was
not a representative sample of university students. The sample
was small and assigned to intervention and control groups by
classroom, not individually. The difference in the proportion of
students in the intervention group and the control group who
completed both tests and were included in the analysis suggests the possibility of selection bias. Students’ willingness to
intervene was measured by hypothetical drinking situations. It
is unknown how intentions would translate into actual behaviors in actual drinking situations. The variable “willingness to
intervene” is vague. Variables such as behavioral intention, alcohol expectancy, and self-efficacy could more confidently
correlate to actual behaviors. The follow-up time was 2 weeks,
and this analysis did not investigate long-term effects.
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